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To all whom if.-may concern:. . 

Be it known that I, Nixona Testa, from 
Smiljan, Lika, border country of Austria-Hun- 
gary, and residing in the city, county, and State 
of New York, have invented certain new and 
useful Improvements in the Transmission of 
Power, of which the following is a specification, 
reference being had to the drawings accom- 
pavying and forming a part of the same. . 

This application is a division of an applica- 
tion filed by me October 12, 1887, No. 252,132. 


The practical solution of the problem of the |. 


electrical conversion and transmission of me- 
chanical energy involves certain requirements 
which the apparatus and systems heretofore 
employed hnve not been capable of fulfilling. 
Such a solution primarily demands a auni- 
formity of apeed in the motor irrespective of 
its load within its normal working limits. On 
the other. hand, it-is necessary, to attain a 
greater economy of conversion than has here- 
tofore existed, to construct cheaper and more 
reliable and simple apparatus, and such that 
all danger from the use of currents of high 
tension, which are necessary to an economical 
transmission, may be avoided. 
My present invention is a new method or 
mode of effecting the transmission of power 
by electrical agency, whereby many of the 
present objections are overcome and great 
economy and efficieucy secured. == 
In carrying out my invention I employ a 
motor in which there are two or more inde: 
pendent energizing-circuits, through which.I 
5, in the manner hereinafter described, al- 
ternating currents, effecting thereby a progres- 
sive shifting of the maguetism or of the ‘‘lines 
of force,” which, in accordance with well-known 
theories, produces the action of the motor. 
. Jt is‘obvious that a proper progressive shift- 
ing of the lines of force may be utilized to set 
up @ movement or rotation of either element 
ofthe motor, the armatare, or the field-magnet, 
and that if the currente directed through the 
geveral circuits of the motor are in proper di- 
rection no commutator for the motor will be 
Ni ee but to avoid all the usual commn- 
tating appliances in the system I connect the 
motor-circuits directly with those of a suitable 
alternating-current generator. The practical 
results of sucha syatem, its economical advan- 
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-and the mode of its construction and | 
operation will be deseribed moro. in detail by 
reference to the accompanying diagtams and 
drawings. a 

Figures 1 to 8 and 1* to 8*, inclusive, are dia- 
the principle of the action 
of my invention. The remaining figures are 
views of the apparates in various forms by 
means of which the invention may be carried 
into effect, and which will be described in their 
order. oat to 

Referring first to Fig. 9, which is a dia- 
grammatic representation of a motor, a gen- 
erntor, and connecting-circaits in accordance 
with my invention, M is the motor, and G 
the generator for driving it. The motorcom- 
prises a ring or annulus, RB, preferably built 
up of thin insulated iron rings or annular 
plates, so as to be as susceptibie as possible to 
variations in its magneticcondition. Thisring 
is surrounded by four coils of insulated wire 
symmetrically placed and designated by CCC’ 
C. The diametrically-opposite coils are con- 
nected up soas to co-operatein pairs in prodac- 
ing free poles on diametrically-opposite parts 
of the ring. The four free ends thus left are 
‘connected to terminals T TT’ T’, as indicated. 
Near the ring, and’ preferably inside of it, 
there is mounted on an axis or shaft a mag- 
netic disk, O, generally circular in shape, but 
having two segments, Gut away as shown. 
This disk is mounted so asto turn freely within 
the ring R. The generator G is of any ordi- 
nary type, that shown in the present instance 
having field-magnets N Sand a cylindrical ar- 
mature-core, A, wound with the two coils B 
B The free ends: of each coil are carried 
through the shaft a’ and connected, respect- 
ively, to insulated contact-rings 5b b'U’, Any 
convenient form of collector or brush bears om 
each ring and forms a terminal by which the 
current to and from aring isconveyed. These 
terminals are connected to the terminals of the 
motor by the wires L.and Li in the manner in- 
dicated, whereby two complete circuits are 
formed, one including, say, the coils B of the 
generator and ©:O of the mofor and the other 
the remaining. coils B’ and C’ O of the gen: 
erator and the motor. 

It remains now to explain the mode of op- 
eration of this system, and for this purpose I 
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refer to the diagrams, Figs. 1 to 8 and 1 to 8, 
for an illustration of the. various -phases 
through which the coils of the generator pass 
when in operation, and the corresponding and 
resultant magnetic changes produced in the 
motor. The revolution of the armature of the 
generator between the field-magnets NS ob- 
viously produces in the coils B B’ alternating 
currents the intensify and direction of which 
depend tpon well-known laws. In the posi- 
tion of the coils indicated in Fig. 1 the current 
in the coil B is practically nii, whereas the 
coil B’ at the samé time is develéping its 
maximum current, and by the means indicated 
in the description of Fig. 9 the circuitinclud- 
ing this coil may also include, say, the evils C 
© of the motor, Fig. 1%. The result, with the 
proper conuections, would be the magnoetiza- 
tion of the riog R, the poles being on the line 
N&. The same.order of connections being 
observed between the coil B and. the coil C’, 
the latter when traversed by acurrent tend to 
fix the poles at right angles to the line NS of 
Fig. 1*. It results, therefore, that when the 
generator-coils have made one-eighth of a re- 
volution, reaching the position shown in Fig. 
2, both pairs of coils, C and 0’, will be trav- 
ersed by current and act in opposition in so 
far as the location of the poles is concerned. 
The position of the poles will therefore. be the 
resultant of the mognetizing forces ofthe coils—~ 
that is to say, it will advance along the ring to 
a position corresponding to one-eighth of the 
revolution of the armature of the generator. 
In Fig. 3 the armature of the generator has 
progressed to one-fourth of a revolution. At 
the point indicated the current in’ the coil B 
is maximum, while in B’ it is sil, the latter 


coil being in its neutral.position. The poles’ 


of the ring R in Fig, 3° will in consequence be 
shifted to a position ninety degrees from that 
at the start, as shown.. I havein like manner 
shown the conditions existing at each succes- 


sive eighth of one revolution in the remaining 


figures. A short reference to these figures will 
suffice to an understanding of their.signifi- 
cance. Pane : 

_ Figs. 4and 4* illustrate the conditions which 
exist. when the generator-armature has: com- 
pleted three-eighths of a revolution. .Here 
both coils are generating currents; but the coil 
B’, having now-entered the opposite field, is 
generating a current in the opposite direction 

having the opposite magnetizing effect; hence 
the resultant pole will be on-the line N 5, as 
shown. sow . = 
. In-Fig. 6 one-half of one revolution of the 


armature of the generator has been completed, - 


and the neaultie eeepc condition of the 
ring is shown in Fig. 5%.. Iu this phase coil B 
is in-the neutral position, while coil B’is gen- 
erating its maximum current, .wiliich is in the 
same direction as in Fig. 4. .The poles will 
te be shifted through one-half of 
thering, © ©... | 

In Fig. 6 the armature has completed five: 
eighths of a revolution. In this position coil 


“I shall now describe 
the. drawings. - 
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B’ develops a less powerful current, but in the 
same direction as before. The coil B, on the 


other hand, having entered a field of opposite 


polarity, generates a current of opposite di- 
rection. The resultant poles will therefore be 
in the line N 8, Fig. 6°; or, ii other words, 
the poles of. the ring-will be shifted along five. 
eighths ofits periphery. _ te a 

igs. 7 and 7* in the same manner illustrate 
the phases of the generator and ring at three- 
quarters of a revolution, and Figs. 8 and & 
the same at seven eighths ofa revolution of 
the generator-arniature. These figures will be 


readily understood. from the foregoing. | 


Whena complete revolution isaccomplished, 
the conditions existing at the start are re-es- 
tablished,'and the same action is repeated for 
the next and allsubsequent revolations, aod in 
general it will now be seen that every revola- 
tion of the armature of the generator produces 
a corresponding shifting of the poles or lines. 
of force around the ring.. This effect I utilize 
in producing the rotation.of a body or arma- 
ture in a variety of ways—for example, apply- 


ing the principle above described to theappa- 


ratus shown jp Fig. 9. ‘The disk D, owing to 


‘its tendency to assume that position in which 


it embraces the greatest possible number of the 
magnetic lines, is set in rotation, following the 
motion of the lines or the- points of grentest 
attraction. . te bw 

The disk D.in Fig. 9 is shown as cut away 
ou opposite sides; but-this I have found is not 
essential to effecting its rotation, as 9 circular 
disk, as indicated by dotted lines, is glao set 
in rotation. ‘This phenomenon f attribute to 
a certain inertia or resistance inherent in the 


metal to the rapid shifting of the liucs of force 


through the same, which results-in h continu: 
ous tangential pull upon the disk, causing its 
rotation. This seems to be confirmed by the 
fact that a circular disk of steel is niore effect- 
ively rotated than one of soft iron, for the rea-. 
son-that the former is assamed to ry 
greater resistance to the shifting of the mag-. 
netic lincs. ree ee ee 

Tu illastration of other forms.of apperatas. 
by means of which I carry ont my invention, 
the remaining figures of 


Fig. 10'is'a view.in clévation and part ver- 
tical section.ofa motor. Fig. 12 isa top view 
of the same with the ficld in. seetion and s 
diagram of conneclions. Fig. 11 is an ead or 
side view of a generator with the félds in-ses- 


‘tion, This form of motor may bé.used in place 


of that shown... 7 
*. Dis a cylindrical or dram armature-core 
which, for obvious reasons, should be aplit ap 
as far as practicable to proventthe olrculation 
within it of currents of induction... The core 
is wound longitudinally with two coils, B and 
E’, the ends of which are réspectively e0n- 
nected to insulated coutact-rings d d.@ 
ried by the shaft a, upon which the a 
is mounted, ee 


d, car: 


1; The armature is.set to revolve withta an 
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iron shell, R, which constitutes the field-mag- 
net or.other element of the motor, This shell 
is preferably formed with a slot or opening, +; 
but it may be continuous, as shown by the 


dotted lines, and in this event itis preferably . 


made of steel. Itis also desirable that this 
shell should be divided up similarly -to the 
armatore,and for similar reasons. .. As a gen- 
erator for driving this motor, I may use the 
device shown in Fig. 11. This represents an 
annular or ring armature,-A, surrounded by 
four cujls, F F  F, of which those diamet- 
rically opposite are connected in series, so 
that four free ends are left, which are con- 
nected to the insulated contact-rings b bb’ b’. 
The ring is suitably mounted ona shaft, a’, 
between the poles N.S. The contact-rings of 
each pair of generator.coils are connected to 
those of the motor, respectively, by means of 
eontact-brushes aud the two.pairs'of conduct- 
ors, L Land L’' LU, 
ieally in Fig. 13. - 


Now, ‘it is obvious from ‘@ consideration of 


the preceding figures that the rotation of the 


enerator-ring produces currents in the coils. 


F’, which, being trausmitted to the motor- 
coils,impart to the core of the latter maguetic 
poles constantly shifting or whirling around 
the core. This effect sets up a rotation of the 
arniatare, owing tothe attractive force bet ween 
the shell and the poles of the armature; but 
inasmuch as the coils in this case move rela- 
tively to the ahell or field-magnet the move- 
ment.of the coils is in the opposite direction 
to the progressive shifting of the poles. 

Other arrangements of the coils of both gen- 


erator and motor are possible, and a greater- 
nomber of circuits may be used, as will be 


seen in the two succeeding figures, 


Fig. 13 ig a diagrammatic ‘llostration of a 


motor and a generator connected and con- 
structed in accordance with my invention. 
Fig. 14 ig anv end view of the generator with 
its field-magnetsin section. =o — . 

The field of the motor’ M is produced by siz 
magnetic poles, G’ G’, secured-to or projecting 
from a ring.or frame, H. These magnets or 
poles are wound with insulated coils, those 
diametrically oppokiteto each other being con- 
nected in paira,so as to produce opposite poles 
iu each pair. Thisleaves six free ends, which 
are connected to the terminals TT 1’ TT’ 1. 
The armatare which is mounted to rotate be- 
tween the poles is a cylinder or disk, D, of 
wrought-iron, mounted on the shaft a... Two 
segments of the same are cut away,.as shown. 
The generator for this motor has in thia in- 
stance an armature, A, wound with three 

- coils, K K’ K”, at sixty degrees apart. The 
ends of these coils are connected, reapectively,. 
to insulated contact rings ¢¢ é'e’.é'; These 
ringa are connected to those of the motor in 
proper order by means of collecting-brushes 
and six wires, forming three independent cir- 
caite. The variations in the strength and di- 
rection of the currents transmitted through 
these circuits and traversing the coils of the 


a8 iudicated diagrammat- | 


terminalsitt ¢. 


‘view of such-a motor. 


motor produce asteadily-progressive shifting 
of the resultant attractive force exerted by the 
poles G’ upon the armatare D, and conse- 
quently keep the armature rapidly rotating. 
The peculiar advantage of this disposition is 
in obtaining a more concentrated and power- 
fal field. Theapplication of this principle to 
systems involving multiple circuits generaliy 
will be understood from this apparatus. - 
Referring now to Figs. 15 and 16, Fig. 15 is 
@ diagrammatic representation of a modified 
disposition of ny invention. Fig. 16 isa hori- 
zonta] cross-section of themotor. In this case 
a disk, D, of maguetic metal, preferably cut 
away ab opposite edges, as shown in dotted 
lines in. the figure, is mounted so as to turn 
freely inside two stationary coils, N’ N’,placed 
at right angles to one another. The coils are 
preferably wound ona frame, O, of insulating 
material, and their ends are connected tothe 
fixed terminals TTT’ T’. The generator Gis. 
a representative of that class of alternating- 
current machines in which a stationary in- 
duced element is employed. ‘That shown con-- 
sists of a revolving permanent or electro-mag-. 
net, A, and four independent stationary mag- 
nets, P FP’, wound with coils, those -diamet- 
rically opposite to.each other being connected 
inseries and having their ends secured to the 
rom these terminais the 
currents are led to the terminals of the motor, 
as shown in the drawings. The mode of op- 
eration is substantially the same as in the pre- 
vious cases, the currents traversing the coils 
of the motor having the effect to tarn the disk 
D. This mode of carrying out the invention 


‘has the advantage of dispeusing with. the slid- 


ing contacts inthesystem. j= 

' In the forms of motor above described only 
one of uit bi A phate orthe haa 
magnet—is provided with energizing-coi t 
remains, then, to show. how both slasenta may 
be wound with coils. Reference is therefore 
had to Figs. 17, 18, and 19. Fig. 17 isan end 
Fig. 18 is a similar 
view of the generator, with the field-magnets 
in section;‘and Fig. 19 is a diagram of the cir- 
euit-connections, In Fig. 17 the field-magnet 
of the motor consista of a ring, R, preferably - 
of thin insulated-iron sheets or bands, with 

eight pole-piecces, G, aud corresponding: re- 

ceases in which four pdire of coils,.V, are 
wound. The diametrically-opposite paira of 
coils.are connected in.series and the free ends 

connected to four terminals, w, the rule te be 
followed in connecting being the same as here- 

inbeforeexplained.. Anarmatare,D,with two 

coils, E EB’, at right angles to each other, is 

mounted to rotate inside of the field-magnet 
R, The ends of the armatmre-coils are con- 

nected to two pairs of contact-rings, dd dd’. 

The generator for this motor may be of any 

suitable kind to produce currentsof the de- 

sired character. In the present ‘instance i+ 
consista of 9 field-magnet, N 8, and an arma- 

ture, A, with two coils at right angles, the 
ends of which are connected to four contact: 


4 " 382,280, 


rings, bd bb’, carried by its.shaft. The cir- 
euit-connections are established between: the 
rings.on the generator-shaft and those on the 
motor-shait by collecting brushes and wires, a8 


previously explained. In order to properly 


energize the field-magnet of the molor, how: 


ever, the connections are so made with the 


‘armature-coils by wires leading thereto that- 


while the points of greatest attraction or great- 
est density of maguetic lines of foree upon the 
armature are shifted in one direction those 
upon the field-magnet are made to prorressio 
an opposite direction. In other respects the 
operation is ideutically the samo. as in the 
other cases cited. This arrangement results 
in an increased speed of rotation. bs it, 

Ib Figs. 17 and 19, for example, the terminals 
of each set of field-coilsare connected with the 
wires to the two armature-coils in sucha way 
that the field-coils will maintain opposite poles 
in advauce of the poles of the armature. 

In the drawings the ficld-coils are in shunts 
to‘the armature; but they may be in series or 
in independent circuits, 

It is obvious that the same principle may 


be applied to the-various typical forms of mo-: 


tor hereinbefore described. — 

Having now described the nature of my in- 
veution and some of the various ways in which 
it ig or may be carried into effect, I would call 
attention to certain characteristics which the 
applications of the invention possess, and the 
advantages which it offers. . 

Ya wy motor, considering, for convenience, 
that represented in Fig. 9, it will be observed 


that since the disk D has a tendency to follow 


continuonsly the points of greatest attraction, 
and since these points are shifted around the 


ring once for each revolution of the armature, 
of the generator, it follows that the move-— 
ment of the disk D will be synchronous with 


that of the armature A. This feature by 
practical demonstration I have found ‘to ex- 
ist in all other forms-in which one revolution 


of the armature of the‘ generator produces a | 


shifting of the ‘poles of the motor’ through 
three hundred and-sixty depreeg. a 
‘Inthe particular modification shown in Fig. 
15, or in ottiers constructed on 2 similar plan, 
the number of alternating impulses resulting 
from one revolption of the generator-armature 
is double as compared with the preceding 
cases, and the: polarities in the-motor are 
shifted-around twice by one-revolation of the 


generator-arnatitre,’: ‘Che speed of the motor 


will therefore be twice that of ‘the generator. 
Thesame result, is evidently obtained by such 
a disposition as that: shown ia Fig. 17, where 
thé poles of both elements are shifted.in op- 


posite dirdetions. ->.. 


¥ 


"Again, considering the apparatus illustrated. 
: L ypical f. the invention, it is ob- 
vious that since the nttraétive effect upon-the 


by Fig. Sasty 


disk Dis greatest when the disk is in its proper 
relative position to the poles developed in the 
ring R—that_is to say, 
immediately follow. those of the ring—the 












when its ends or poles: 


speed of the motor for all loads within the 
normal working Jimits of the motor will be 
practically constant. fe 

Tt ig clearly apparent that the speed can 
never exceed the arbitrary limit as determined 
by the generator, and also that within certain 
limits, at least, the speed of the ‘motor will be 


independent of the strength of the current. 


Tt will now be more readily seen from the 
above description how far the requirements of 


-@ practical system of electrical transmission 


of power are realized in my invention. Ise- 
cure, first, a uniform speed ander. all loads 
within the normal working limits of the mo- 
tor without the use of any auxiliary regula- 


‘tor; second, synchrovism -between the wotor 
and the generator; third, greater efficiency by 


the more direct application of the current, no 
commutating devices being required on either 
the motor or-the gencrator; fourth, cheapness 


land simplicity of mechanical constraction; 


fifth, the capability of being very easily man- 
aged or controlled, and, sixth; diminution of 
danger from injury to persons and apparatna. 

These motors may be run in series—multi- 
pte arc or multiple series—under conditions 
well understood by those skilled in the art. 

J am aware that it isnot newto produce the 
rotations of a motor by intermittently shifting 
the poles of one of its elements. This has been 
dove by passing through independent ener- 
gizing-coils on one-of the elements the cur- 


| rent from a battery or other source of direct 


or continuous currents, reversing such cur- 
rent by suitable mechanical appliances, 80 that 
it is directed throngh the. coils in alternately 
opposite directions. In such’ cases, however, 
the potential of the euorgizing- currents re- 
mains the same, their direction only. being 


changed. According to my invention, .how- 


ever, I employ true alternating. carrents; and 

my invention consists in the discovery of the 

mode or method of utilizing such currents. 
The difference between the two plans and 


the advantages of mine are obvious. “By pro- 


ducing an alternating current each impalse | 
of which involves a rise and fall of potential 
I reproduce in the motor the exact conditions 
of the generator, and by such currents and the , 
consequent production of ‘resultant poles the 
progression of the poles will be continuous 
and not intermittent. In addition to this,the 
practical difficulty of interrupting or revers- 
iog a current of any considerable strength is | 


.guch that none of the devices at present could 


be made to economically or ‘practically effect 
the transmission of power by reversing in the 


‘manner described a continuous or direct cur- 


rent... Inso far,then,asthe plan of acting upon 
one element of the motor is concerned, my in- 
vention involves the use of an alternating as 
distinguished from # reversed current, or a cur- 
rent which, while coftinuous and direet, is 
shifted from coil to coil by any form of com- 
mutator, reverser, or interrupter. With re- 
gard to that part of the invention which con- 
nists.in acting upon both elements of the motor 
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simultanconusly, I separ’ the use of either al-: 

currents aa within the- 
scope of the invention, although I do notcon- 
sider the use of reversed currents of any prac-- 


ternating or reve 


tical importance, ; 

. What I claim is— 
The method herein described of electrically 

transmitting power, which consists in produc- 

ing a continuously-progressive shifting of the 


polarities of either or both elements (the arma- 
tare or field magnet or magnets) of a motor by 
developing alternation currents in independ. 
ent circuits, including the muguetizing-coils of 
either or both elements, as herein set forth, 
ot . NIKOLA TESLA. 
‘Witnesses: ie 
Frank B. MURPHY, 
Frank BE, HARTLEY. 
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In 0 far, then, as the lan of ac: r one element of the 
p ting upon 
and also the words composing the last sentence of the specifica- 
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acting upon both elements of the motor aimultaveously, I 
the use of either alternating or reversed currents as within the 
scope of the invention, although Ido not consider the use of re- 
versed currents of any practical tmportancs. 
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Terms: To all snbecribers within United States and Canada, 
$5 per annum ; to foreign subscribers, $10; single copies, 10 cents, 
if mailed to foreign countries 10 centa additional for postage; 
bound semi-annual volumes, (prior to June 30, 1863,) full sheep, 
$4 per volume; bound quarterly volumes, (subsequent to July 1, 
1883,) full aheep, $2.75 per volume, No club rates, Payment ts 
advance, All ordars should be addreased to “The Commissioner 
of Patenta, Washington, D. ©.” 


Amendment to the Rules of Practice 


The following regulations for the conduct of procesdings in 
the Patent Office are established: 

&. An applicant will be considered to persist in his claim for 
& patent without altering bis specification in case he fail to act 
in prosecution of tha game for six months after the Office action 
thereon, and thereupon the Examiner will make a re-examination 
of the case. 

14. In appealable cases in which no limit of appeal is fixed, no 
appea) will be eniertained by any tribunal in the Office unleas 
taken within six months from the action which puts the case in 
condition for appeal, unless [t be chown to the satiafaction of the 
Commissioner that such delay was unavoidable. 

68.. Inevery case pending before the Office more than five years, 
in which the record raises the presumption that there have bean 
intentional delays in prosecution, the Examiner may require the 
applicant to show cause why the case was not more rapidly proee- 
cuted, and at the hearing thereon, or upon failure of the appl- 
cant to appear, the Examiner will determine, under all the cir- 
cumstances of the case, whether there have been intentional and 
unreasonable delays in prosecution, and upon finding the fact to 
ba so, he will reject the case for that reason. Present Rules 65, 
69, and 134 are repealed, and present Rule 68 ia renumbered 9. 

The foregoing rules will be in effect on and after April 15, 1695, 
and will affect pending cases as though the last Office action were 
upon said date, 
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